The occurrence of 1gM (= /32m)-globulins capable of reacting with IgG (= 7S-y)-globulin, the socalled rheumatoid factors, is not restricted to rheumatoid arthritis, but has been reported in a variety of conditions unrelated to the collagen diseases. The importance of these "false positive" reactions lies in the possibility of obtaining more information about the origin of the rheumatoid factors by studying different biological conditions under which these factors can arise.
Many of the diseases associated with false positive reactions in the tests for rheumatoid factors belong to the group of chronic infections. Thus a high incidence of false positive reactions has been reported in syphilis (Bloomfield, 1960) , leprosy (Cathcart, Williams, Ross, and Calkins, 1961) , kala-azar (Kunkel, Simon, and Fudenberg, 1958) , tuberculosis (Singer, Plotz, Peralta, and Lyons, 1962) and chronic bronchitis (Bonomo, Tursi, and Pinto 1963) , although in none of these instances could this be confirmed by Valkenburg and Hijmans (unpublished) . The experimental production of rheumatoid factors by prolonged immunization with certain bacteria by Eyquem, Guyot-Jeannin, and Podliachouk (1959) and Abruzzo and Christian (1961) , and with purified proteins either alone or in combination with their specific antibody (Aho and Wager, 1961) has provided some basis for the expectation that chronic infections could be accompanied by the presence of rheumatoid factors. The explanation in all such cases would then be that a prolonged stimulation with y-globulin which is altered by its binding to an antigen, produces rheumatoid factors as antibodies against the y-globulin part of immune complexes. An interesting example is subacute bacterial endocarditis (Williams and Kunkel, 1962) , in which the antigen is being constantly fed into the circulation, a situation which is analogous to the experiments of Eyquem and others (1959) .
In a search for other diseases associated with the occurrence of rheumatoid factors, trypanosomiasis drew our attention because it is an infection of long duration with the peculiarity that there is a permanently high level of IgM-globulin in the serum, at least part of which is of antibody nature (Mattern, Masseyeff, Michel, and Peretti, 1961) . As would be expected these IgM-globulins are heterogeneous in electrophoresis in contrast to the paraproteins of Waldenstrom's macroglobulinaemia, to which they bear a certain resemblance in ultracentrifugation (Mattem, Klein, Hijmans, and Radema, 1963) . Positive rheumatoid serology might be expected here, in view of the chronic nature of the disease and because of the tendency, which is perhaps dependent on special properties of the antigen, to produce a large amount of IgM antibodies not only at the beginning of the infection but during a prolonged period. If certain properties of the antigen favour the formation of IgM antibodies, this might also apply to the formation of rheumatoid factors. In this connexion it should be remembered that the opinion has been expressed that rheumatoid factor reactions occur particularly in conditions in which IgM-globulins of reactive origin are prominent (Bartfeld, 1960) . This hypothesis is opposed by the reported high incidence (Hammack and Holley, 1961; Waldenstrom, Winblad, Hiillen and Liungman, 1964) of positive reactions in Waldenstrom's macroglobulinaemia, a disease in which the pathological IgMglobulin is usually assumed not to be of reactive origin. These macroglobulins show a characteristic narrow zone in electrophoresis which indicates the homogeneity of these so-called paraproteins, in contrast to the well-known heterogeneity produced by multiple antibodies.
This report deals with the serological investigation of trypanosomiasis sera in comparison with sera from diseased controls. Sera from patients with chronic splenomegaly were also included in this study, since Francq, Eyquem, Podliachouk, and Jacqueline (1960) reported that such sera show false positive rheumatoid serology. In this typically African syndrome, described by Charmot, Demarchi, Orio, Reynaud, and Vargues (1959) (Mattem, 1962 (Mattem, , 1964 Table IV ). Control sera from elderly persons aged 55-64 years were obtained from a random sample of the population of Rotterdam (Ball, De Graaff, Valkenburg, and Westendorp Boerma, 1962) . Sera of diseased controls were collected at the Departments of Internal Medicine and Rheumatology of the University Hospital, Leyden.
As far as possible cases of rheumatoid arthritis were excluded from all the groups under investigation.
Latex-fixation tests with human gamma globulin were performed as described by Valkenburg (1963a) . For the Waaler-Rose tests human erythrocytes sensitized with rabbit gamma globulin were used (Valkenburg, 1963b 16 . Leaving out all "subclinical" titres (< 16) would then mean that a major part of the data was discarded. In general the latex titres tend to be distributed more evenly. It has been found by Klein and Valkenburg (unpublished) that about 60 per cent. of human sera contain small amounts of rheumatoid factor-like substances, the effect of which in the latex test is suppressed by a thermolabile inhibitor. Since many of the sera used in this study were frozen and thawed several times, it is possible that this inhibitor was partially inactivated, rendering the frequency distribution patterns difficult to interpret.
Only six trypanosomiasis sera were latex positive and Waaler-Rose negative (L + R -), whereas thirty sera were Waaler-Rose positive only (L -R +). In the splenomegaly sample there were eleven L + R --and ten L -R + sera. The control group contained eleven L + R-and eight L -R + sera.
[EUMATIC DISEASES In In the macroglobulinaemia sample there were nine L + R-and seven L -R+ sera. The elderly control group contained 34 L + R-and seven L -R+ sera.
ANNALS OF THE RHEUMATIC DISEASES

Discussion
From the results of the serological tests it appears that an important, statistically significant increase in anti-IgG factors occurs in sleeping sickness, but that these factors react predominantly with rabbit y-globulin. Although sera reacting only in the Waaler-Rose test can be found occasionally, this phenomenon has not yet been associated with a specific disease. It is sometimes stated that a positive latex-fixation test is found more often in non-rheumatoid sera than a reaction in the WaalerRose test or in both tests (Bartfeld, 1960 , but see Hijmans, 1963) . Valkenburg (1963c) found an increase in favour of the latex test in tropical areas with poor health status. Unusual as these reactions of trypanosomiasis sera may be, they are nevertheless more in line with the results of autoimmunization experiments like those of Milgrom and Witebsky (1960) , who immunized rabbits with their own y-globulin and found reactions with a predilection for heterologous (human) y-globulin. The hypothesis that the positive reactions in trypanosomiasis are the result of antibody formation against the y-globulin part of antigen-antibody complexes, would be supported by the observation that the freely circulating exo-antigen of the trypanosome seems to be firmly bound to the y-globulin of the host (Weitz, 1963) . It would then be expected that rheumatoid factors would appear only after prolonged immunization, as in the experiments of Eyquem and others (1959) and Abruzzo and Christian (1961) and would decrease after treatment. In contradiction to this, two cases of trypanosomiasis from our samples, which had an unusually acute course, both showed a positive Waaler-Rose test (titres 16 and 128) 5 weeks after the infecting sting. Furthermore, though the positive reaction was seen to disappear during treatment in three cases, it remained constant 7 months after starting treatment in one case and actually increased in another case. Since high levels of IgM-globulin may persist for a long time after beginning treatment, it is desirable to follow up more cases during longer periods to reach more definite conclusions. In the meantime the hypothesis may be tentatively put forward that the situation in sleeping sickness is a natural analogy to the experiments of Eyquem and others, mentioned in the introduction.
The serological investigation of other macroglobulinaemias of presumably reactive origin (a case which is not yet proven for splenomegaly) reveals an association of positive tests for rheumatoid factors with increased IgM-globulin level, with a much lower degree of significance. Within the splenomegaly groups, this association is most pronounced in the Waaler-Rose test, whereas an excess of positive latex tests is seen at a much less significant level for the diseased controls.
These results suggest that rheumatoid factors may occur more often when reactive IgM-globulins are present in increased amounts, but that the nature of the antigen may play an important role, because the degree of significance differs considerably from one disease to another.
All positive reactions can be abolished after treatment of the sera with 0 01 M 2-mercaptoaethanol. This is usually taken as an indication that IgMglobulins are responsible for the serological reactions (see Grubb and Swahn, 1958) . The levels of IgMglobulins which were present in the sera investigated leave room for doubt. It was found that many, but not all, of the sera in which a high level of IgMglobulin was found on the first examination in Dakar, contained much less on subsequent analysis in Leyden. Repeated freezing and thawing caused no further decrease, so that the suspicion arises that the IgM-globulins are partly present in a very labile form, and partly in a more stable variety. This problem is now under investigation, but it may be supposed that serological examination immediately after taking the sera might have given higher figures.
It is also for this reason that no attempt was made to look for a correlation between the magnitude of the increase in IgM-globulin content and the occurrence of positive serological reactions. On first sight such a correlation would seem to be absent.
Earlier investigators (Yorke, 1911) reported the incidence of cold agglutinins in trypanosomiasis sera. These could cause an agglutination of erythrocytes, indistinguishable from a true positive Waaler-Rose test. None of our positive sera however, contained more than traces of cold agglutinins, so that this possibility can be ruled out. Agglutination of erythrocytes could also be caused by immunoconglutinins, the occurrence of which has been reported by Ingram and others (1959) in experimental infections of rabbits with T. Brucei. Immunoconglutinins are antibodies against complement (Coombs, Coombs, and Ingram, 1961) Which are supposed to arise by the same mechanism as the rheumatoid factors in this study. The possibility of false agglutinations in the Waaler-Rose test depends on the presence of complement in the tested sera, and can be checked easily by inactivating these sera. Since the sera that were tested in this way remained positive after inactivation, the participation of immunoconglutinins in the agglutination reactions seems to be ruled out as well.
The IgM paraproteinaemias belong to a different group, because the macroglobulins here are usually considered to arise as the result of a malignant growth of an IgM-globulin-producing cell clone. Ritzmann and Levin (1962) supposed that false positive reactions would occur if the proliferating clone happened to be of a rheumatoid factorproducing kind, thus accounting for the high incidence of positive rheumatoid serology that has been reported for this group. If this were true, one would expect either a very strong reaction, because of the high concentration of IgM-globulin in these sera, or no reaction at all. Our figures show that the majority of the reactions are weak. It is possible that Ritzmann's hypothesis only holds for the stronger reactions, and that the weaker ones arise from the fact that Waldenstrom's macroglobulinaemia usually occurs in the higher age groups, known to have a larger amount of false positive reactions (see Valkenburg, 1963c 
